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AUTHORS' ABSTRACT 



The major purpose of this study was to determine whether data 
from the 1970 Census could be used to account for at least 70 
per cent of the variance fn grade-level achievement scores in 
the elementary- schools of a big city, without including variables 
directly denoting race or ethnicity. This goal was attained 
when if was found that a regression equation using four variables 
from the Third Count (block statistics) of the Census accounted 
for 75 per cent pf the variance In sixth-grade achievement 
scores in a sample of 122 elementary schools in Chicago. The 
four variables (Per Cent of Females Separated; Per Cent of 
Families Which Lack 1 or More Plumbing Facilities; Per Cent 
of Units with 6 Persons or More; Per Cent Owner Occupied Units) 
also provided the basis for exploratory analysis with a number 
of additional variables. Separate analysis with a sub-sample 
of 50 black schools showed that Per Cent of Females Separated 
did not contribute independently in predicting achievement 
levels in these schools. 'The results are discussed In terms 
of the possibility that concent' rat ibrrs of urban poverty signify 
social and Institutional disorganization over and beyond the 
effects of poverty per se . 
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CHAP'^'ER !. BACKGROUND AMD PURPOSE 



In June of 1969, Walter^ !. Garnis ar.cl Merk C. Smith completed^ 
a study For the New York Slate Educational Conference Board 
in which they studied achievement in kS schools in a strati- 
fied sample of ';^ifrerir.q size cities from various parts of 
New York state. 

Revi ew i ng prev i ouis re sea rch , they po i n ted out that soc I oeco- 
nomic background, home env i ro.-NTient , and related measures have 
been found to correlate more highly with achievement than do 
school - rel ated variables, i p addition to showing that socio- 
economic status of a studert body is a relatively good pre'- 
dictor of achievemersi, Garms :d Smith argued, this finding 
also suggests that soc i oeconon. i c and related variables can 
indicate whether studeras i r, a given school are particularly 
disadvantaged educatior-al ly ar^d thus can serve as a measure 
of educational need in stdte aid formulas. Thus the purpose 
of their study was "to develop a rational and practical mea-- 
sure of educational r^eed and to suggest ways In which such 
a measure might be i .'^^cor'po ra tea into the method of distri- 
buting state \'\r\arvj\a\ oid..'^ 

After considering a raimber" of possible variables, Garms and 
Smith decided to work with data- on the fol lowing 'student 
background measur'p':: racial ard ethnic background; broken 
homes; welfare; parerital educarion; overcrowded housing; and 
mobility. (Several of those variables were measured with 
two or more alternative sub - va r I abl es . ) Next they obtained 
data on achievement In reading ar-id-^ari thmet Ic and appropriate 
background data or? twern.y four'th'-grade students In each 
school in thei r samp I e , ar^c then used mul 1 1 pi e regress ion 
techniques to determine Vv'hich sets of variables provided 
the most powerful ar:d ecoriorrii cal prediction of achievement 
levels in those schools. Based on a list of criteria for ac- 
ceptability of regress for; equal iorts plus an analysts oF re- 
siduals, they chose three eq'jations which predicted JO to 71 . 
percent of the variance as their best predictor equations. 
Each of the three equatiO'-'S cOvTraifjed the variables Percent 



Walter- i, Garms arsd Mark C Smith, ^^Development of a Measure 
of Educatioro i^eed and ^ts Use in a State School Support For 
mul a/' Al berry, New Yo/"k: Nev; Vork State Educational Con- 
ference Board. .Jur^e 1969- The results of thl^' study also 
are reported in Walter K Gar'nis and Mark C, Smith, "Educa- 
tional Need and its Application to State School Finance," 

Ib£-.i2iilT^ll^2jLtii:;!B±^^^ ''^o- ^ (Summer 1970)?. 

30^-317 snd in James A, KeMy, '-Resource Allocation and 
E.'ducational Need 5" Exlucoi- lo-^^ <^2'^_^^lk^Q-^2£lS'i:i 1= ^ » 3 
(May, 1970), 2.51-276. 



Ne gro ; P ercent Puerto Ricar ; and /A verage Years of School - 
i ng of Father Where Prese nt, Qther/jlse Mother . ! n a d d i - 
tioHp two equations coritair^ed the variable B roken Homes 
and two contained the va r i ab ] e Mob i I i ty . The authors 
cor3cIuded by recommending that *'a year be devoted to a 
required collection and processing of data for all schools 
in the state, and that a prediccior; equation be developed 
based on that solid data base . . , A state aid formula 
incorporating this predicr<o?". equation woi'ld be put into 
use in the following year J' 

Although Garms and Smith's study constituted an important 
contribution to thinking and research in educational fi- 
nance^ we believed it raised certain issues and difficul- 
ties which required additior>.a! study. in particular, we 
felt that there wouJd be a number of political and admin 
stratlve problems in using data i ricor po rat i ng measures of 
race and ethnicity into state school aid formulas. More- 
over^ several previous 5t;jdies on determinants of achieve- 
ment have indicated that raze and ethnicity add little to 
the prediction of achievement afiier suitable controls are 
imposed for socioeconomic background and home environment. 
In additiion^ it was possible that the variables Percent 
-i^C2. Percent Puerto Rican mfght very well be serving 
as proxy measures for contrasts between conditions in 
high density, poverty neighborhoods in large urban centers 
on the one hand as compared with conditions in less social- 
ly disorganized communities on the other. That is^ it was 
possible that the schools with high proportions of Negro 
or Puerto Rican pupils would lend to be the schools in 
Garms and Smith's sample which were located in high den- 
sity, very low-income poverty neighborhoods in cities in 
New York Staten Since there Is reason to believe that 
conditions in high density, poverty neighborhoods consti- 
tute a special set of circumstances fr? which "threshold^* 
limits Involving the operati'or!! of social controls have 
been exceeded ^ and s ince social d t sorga^i i zat i on beyond 
given threshold levels ahnost certainly leads to rapid 
deterioration in social i ns t i ions such as the schools.^ 
it seemed possible that the equations developed in Garms 
and Smith's linear regression analysis were picking up 
effects of dens6j, urban poverty rathLU^ than race or eth- 
nic! ty £e£ se. 

Accord i ngl y 5, we obtained access to Garms artd Smith's data 
and carried out a re-anaiysis to determine whether a non- 
linear analysis omitting the variables Percent Negro and 
P.grg§0-^— ^ ^"^ ^0 couid accoiint for as mjch of the va- 
riance as had been predicted in the original study. This 
was done by including squared and cabed terms and inter- 
action terms for most of the remainJng variables, In 
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order to test whether the Introduction of these terms 
would reveal curvilinear changes in the relationship be- 
tween student background variables and achievement in 
extremely low-status (or extremely high-status) schools 
in the sample. 

The results of this analysis were sufficiently encouraging 
to warrant additional research for the specific purpose 
of exploring the possibility of using socioeconomic vari- 
ables (but not race or ethnicity) for state aid formulas 
or the general purpose of learning more about the effects 
of concentrated urban poverty or school achievement. One 
of our equations, for example, ^rwsed that the five vari- 
ables wel Far ey wel fa re cubed , fet h. r ' s school i nq , we 1 fa re x 
broken homes , and broken homes x feather's schooling ac- 
counted for 71% of the variance in arithmetic achievement 
among the schools in Garms' and Smith'i> sample. For read- 
ing achievement, 59% of the varirjnc?. among schools was ac- 
counted for by the six variables wol f are , wel fare cubed , 
foreign language spoken in the hom e, broken homes cubed , 
mobi 1 i ty , and broken homes x mobility . In the full step- 
wise equation, the cubed terms for wel fare and broken 
homes were more powerful predictors of achievement than • 
were the squared terms for these variables; this finding 
suggests that social disorganization as measured by per- 
cent on welfare and percent from broken homes may have a 
particularly detrimental impact on school achievement in 
neighborhoods where these percentages are extremely high. 

This re-analysis, however, could not be interpreted as 
being more than suggestive of the need for further re- 
search. Due to problems in the original study, particu- 
larly skewedness in the data and difficulties in the mea- 
surement of variables, neither Garms and Smith's linear 
analysis nor our own nonlinear analysis can be viewed 
with much confidence in the absence of more refined in- 
vestigations with other samples. In the present study 
of the relation between census data and school achieve- 
ment in one big city, accordingly, our major purpose is 
to determ i ne whether sets of student background variables 
excluding race and ethnicity can account for as much of 
the variance in achievement (approximately 70%) as Garms 
and Smith explained in their New York State Study. 

More particularly, it was hypothesized that variables 
and methodology which took dense" urban poverty into ac- 
count either by describing conditions in a big city pover-p., 
ty neighborhood or by non-linear treatment in a multiple 
regression equation would make it possible to achieve 
this objective. It was decided to collect data in Chi- 
cago, primarily because school -by-school ability and 
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achievement data were available to correlate with 1970 Cen- 
sus data on neighborhoods and communities and because Chi- 
cago Is a large city with large low-Income neighborhoods In 
which the effects of concentrated poverty shou 1 d show up 
relatively clearly. One reason for obtaining a sairple of 
schools from one big city school district is to control as 
much as possible for district-level variations in test ad- 
ministration, promotion policies, and other variables that 
might obscure relationships In multi-district comparisons. 
The achievement and student background variables chosen for 
Inclusion in this study are described In the following chap- 
ter on Methods and Procedures. 

Relation to Previous Research 

One of the basic Issues involved In this study Is whether 
race or ethnicity is associated with achievement after ac- 
count Is taken of differences In socioeconomic status and 
fami 1 y background. There Is, of course, an enormous liter- 
ature on .numerous aspects of this question. As one would 
expect regarding a body of data so large and voluminous, 
various researchers have arrived at opposing conclusions 
and the research as a whole Is far from conclusive. For 
our purposes here It Is not necessary to provide a compre- 
hensive review of the literature; Instead we wl 1 1 cite 
only a few of the major studies and viewpoints on the Is- 
sue, 

To begin with. It Is well established that Indices of so- 
cioeconomic status (e.g., father's occupation, father's 
education, family Incon^ typically correlate with school 
achievement at .3 to ,4 even among samples of students 
with a relatively restricted range of social class back- 
grounds. Furthermore, researchers who have obtained 
information on soc I al -c 1 ass- rel ated home and family en- 
vironment variables (e.g., intellectual expectations for 
the child; opportunities for learning in the home) more 
directly related to school achievement than social status 
per se have reported cor rel at ions^^as high as .8 between 
home environment and achievement. Peterson and DeBord, 
for example, studied home environment variables among 
low-status students In Nashville and found that a care- 
fully-selected set of five of the variables correlated 
(multiple r) at .71 with achievement among black subjects 
and a set of six variables was correlated at the same 



Lavin, D. E., The Prediction of Academic Performance (New 
York: Science Editions, I967), 

Robin H. Farquhar, "Home Influences on Achievement and 
Intelligence: An Essay Review," Administrator's Notebook , 
V. 13, no. 5 (January I965). 



level with achievement among white subjects. S.Fnce home 
environment data thus have explained as much as two-thirds 
of the variation in achievement among students in several 
carefully-designed studies, it is warranted to view social 
and cultural background as a major if not predominant de- 
terminant of achievement in the schools. 

The wel 1 -known Equal i ty of Educational Opportunity study 
conducted by Coleman, Campbell, £t aj_. reported that the 
social-class background of individual students accounted 
for more than 80% of the variation in school achievement 
and that socioeconomic integration accounted for most of 
the increment in achievement fo^nd among minority students 
in racially integrated schools. That is, only a negli- 
gible part of the achievement differences of minority stu- 
dents in segregated and integrated schools could be at- 
tributed to racial integration after the effects of socio- 
economic integration had been accounted for. Us i ng al- 
ternate approaches in analyzing data from the equal op- 
portunity study, the U. S, Civil Rights Commission is- 
sued a report conci ud i ng that rac iai integration in the 
schools in certain circumstances was a major fagtor in 
improving the performance of minority students. How- 
ever, Nichols took issue with this interpretation after 
arguing that possible differences between the families 
of similar-status minority students in segregated and 
integrated communities had not received sufficient at- 
tention in the Commission analysis. Indeed, a study by 
Wilson which was done for the Commission and reported 
in an appendix to its main report and which took account 



Richard A. Peterson and Larry DeBord, Educational Sup - 
portiveness of the Home and Academic Performance of 
Disadvantaged Boys . Nashvl 1 1 e, Tennessee: George 
Peabody College for Teachers, 1966. 

James S . Col eman, ejt aj_. , Equality of Educational Op - 
portuni ty (Washington, D. C: U. S. Government Print- 
ing Office, 1966). Most of the controversy over the 
equal opportunity study has centered on the possibility 
that school effects may have been underestimated rather 
than on the question of socioeconomic versus racial de- 
terminants of achievement. 

Racial Isolation in the Public Schools, Volume I. A 
Report of the United States Commission on Civil Rights 
(Wash i ngton, D . C . : iJ! sT" Government Printing Office, 
1967). 

Robert Nichols, Review of Racial Isolation in the Public 
School s , American Educational Research Journal , v. 5, no. k 
(November 1968), 700=707; see also 'The Coleman Report: 
An Inadequate Study but the Best We Have So Far," Phi 
Delta Kappan, June I967, 527-530, reprinted from Science , 
December 9, 1966. 
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of family differences by utilizing data on first grade 
ability concluded that the" socioeconomic status of indi- 
viduals and the socioeconomic composition of schools were 
much better predictors of achievement than race. This 
conclusion was further supported by the results of an ex- 
haustive review of the available research literature car- 
ried out by Robert O'Rei 1 1 y of the New York State Depart- 
ment of Education. Thus the preponderant conclusion sug- 
gested by these major studies and research reviews is that 
one can predict a large amount of the variation In school 
achievement with information on the socioeconomic back- 
ground of fndividuel students and the socioeconomic com- 
position of their schools but none whatever on the racial 
or ethnic composition of the schools. 

Even granted that a substant ial corrje.l at'ion exi sts between 
socioeconomic and family background (exclusive of race) on 
the one hand and school achievement on the other, however, 
it is still possible that race is a contributing variable 
which might account for much of the remaining unexplained 
variation. Jensen, in fact, has made just this argument 
in a major paper arguing that blacks as a group are 
genetically inferior on conceptual tasks which are empha- 
sized In widely-used ability tests and which presumably 
are necessary^ ^or success in school, especially In the 
later grades. Jensen's paper provoked a storm of con- 
troversy which has not subsided. Following its publica- 
tion, a number of prominent authorities in psychology, 
genetics, education, and related f i el ds cr I t i c i sed and^^ 
took exception to many of his methods and conclusions. 
More recently, Rohwer presented evidence which called into 
question Jensen' s fundamental d ! stinipj^ion between "con- 
ceptual" and "associative" learning. While we cannot 
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Alan B. Wilson, The Consequences of Racial Segregation 
Berkeley, Cal f fornia: GTendessa7y7T966y"! 

9 

Robert 0' Rei 1 1 y, £t al . , Racial and Social Class Isola- 
tion in the Schools "fAlbany: New York Board of Regents, 
1970). 

^^Arthur R. Jensen, "How Much Can We Boost 1 ,Q.. and Scho- 
lastic Achievement?", Ha r"va rd Educa t i ona 1 Rev i ew , v. 39 
(1969), 1-123. ' 

^^See particularly the Spring, 19^9 and Summer, 19^9 is- 
sues of the Harva rd Educat ional Rev few (v. 39) which 
were devoted In part to responses to Jensen's article 
in the Winter \ ssue. 

12 

William D, Rohwer, Jr., "Learning, Race, and School 
Success," Review of Educational Research , v. k] , no. 3 
(June, 19711), 191-210. 
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here review the many criticisms which have been made of 
Jensen's position or the defenses he and others have of- 
fered in rejoinder, we can report that the preponderance 
of expert opinion appears to agree with the following 
summary which geneticist I. I. Gottesrnan provided to a 
chapter on the "Giogenetics of Race and Class" published- 
in a 1968 volume co-edited, interestingly, by Jensen: 

. . . At the present time Negro and 
white differences in general intelli- 
gence in the United States appear to 
be primarily associated with differ- 
ences in environmental advantages. 
Social -class dif ferences i n genera 1 
i n tel 1 i gence in stratified, open -class 
societies appear to be moving in a 
direction where such differences will 
have an_ap£rec iabl e genetic component 
- • • IP^L^ long as persons at the 
lower end of the i.Q.. distribution are 
at a reproductive disadvantage, that 
is, less fit, there will be positive 
selection for this priced human trait. 

Only a few empirical studies have focused directly on the 
question of whether racial differences persist after social 
class and/or family environment are controlled. Several 
studies, mostly small in scale and limited in the types of 
abilities and achievement tested, have reported no differ- 
ence between subjects of differing racial groups, Grimmett, 
for example, reported that there were no differences in 
problem-solving behavior among low-statjjs ^Mexican-American, 
Black-American, Indian-American . . . /and^/ Appalachian 
Caucasian-American" third and sixth graders. Musgrove 
and Lawson, similarly, found no difference in performance • 
on two ability tests between samples of low-status white 
and black chi Idren-though they did find differences on an 
information test. Stodolsky and L^serj however, and 
some other researchers have reported finding differences 



I. L Gottesman, "Biogenetics of Race and Class," in 
Martin Deutschj Irwin Kat;!, and Arthur R. Jensen (eds.) 
Social Class, Race, and P syc holo <:?i cal Development (New 
York: Holt^ Rinehart, and Winston^ 1968), p. ^6. 

Sadie Grimmett, The Influence of Ethnicity and Age on 
Solving Twenty Question s. Nashvilles, Tennessee: George" 
Peabody College for TeacherSj n.d- in Martin Deutsch, 
Irwin Katz, and Arthur R. Jensen (eds.), o£. c i t « 

^Walter L. Musgrove and John R, Lawson^ "A Comparison of 
Lower Class Negro and White Children on Three Standardized 
Tests," The Journal of Negro Educati on^ v. ^0, no. 1 
(Winter ^970), 53-55- 
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in various types of abilities beLv;een youngsters Prom 
several racial and gthnic groups, even after control 1 in 
for social status. 

Several studies which Investigated both racial and soci 
economic variables are pal"t : cul a rl y intriguing because 
of their relative excellence In design and because of 
the Incompatibility of their conclusions. Deutsch and 
Brown examined Intel Igence test scores of black and 
white subjects from three social class levels and con- 
cluded that lower-class status had a similar effect on 
the two groups but that higher status blacks and whites 
differed in performance on ab i 1 i ty. tests with the for- 
mer scoring lower than the latter. They did not, 
however, perceive a genetic basis for this difference 
but instead hypothesized that blacks experienced rela- 
tively greater obstacles to cultural and social parti- 
cipation as they rose in social status. A somewhat 
comparable conclusion was reported by Bachman in 1970 
as part of a major study of the impact of background 
variables on the performance of tenth-grade males. 
Based on a sample of 2213 subjects in 87 public high 
schools throughout the United States, Bachman reported 
that black students most of whom presumably were low-, 
status in southern segregated schools performed much 
more poorly'than other subjects after account was taken 
of social status and family background but that black 
respondents in integrated schools have scoreSr>s im i 1 a r 
to whites when social status was controlled. 

In a study published in 1968, Tulkin collected data on 
fifth and sixth graders and reached a conclusion pre- 
cisely opposite to that of Deutsch and Brown. After 
equating for social status and family environment, he 
found differences in performance on ability and achieve 
ment tests between lower status but not higher status 



16 

Gerald Lesser and, Susan S. Stodolsky^ "Learning Pat- 
terns in the Disadvantaged," Harva rd Educat ional Re - 
view , V. 37 (1967), 5^6-593. 

^'^Martin Deutsch and Burton Brown, "Social Influences 
in Negro-White Intelligence Differences," Journal of 
Social Issues , 1964 (20), 24-35. 

1 8 

Jerald G. Bachman, Youth i n Trans i 1 1 o n , Vo 1 ume I I . 

The Impact of Family Background a nd I ntelligence on> 
Tenth-Grade. ,Boys (Ann Arbor, Michigan: The Univer- 
sity of MicJ;?;i;|an Survey Research Center, 1970). It 
is possible that black subjects In Integrated schools 
had more supportive home environments, on the ave- 
rage, than their counterparts in segregated schools. 
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white and black subjects. Tulkin suggested that 
low-status blacks are at a lower economic level and 
have a higher incidence of problems such as prema- 
turity than simi 1 ar-"Status whites and that differences 
of this type may account for the ability and achieve- 
ment differences he found between low status black and 
white students. 

One o ^.he reasons why some researchers have found a 
difference in performance between high status but not 
low status blacks and whites while others have found 
the reverse pattern may be due to the extreme diffi- 
culty of devising comparable social status scales for 
differing racial and ethnic groups. That is, social 
status designations for a given group may have quite 
a different meaning when applied to another group 
and a given method for assessing social status may 
be more meaningful for one groL'p than another. Among 
whites, for example, the occupation of postal worker 
had much less status than it did, at least until re- 
cently, for blacks. Since black postal workers were 
likely to have higher social status in their commun- 
ities than did white postal workers, it is also prob- 
able that the two groups differed more widely in child 
raising practices, press for school achievement, and 
other home and family variables than would be true if 
occupation represented similar levels of social status 
for the two groups. In view of the difficulties en- 
countered in designating comparable social class place 
ments for whites and blacks, it is not surprising that 
researchers studying social-class related phenomena 
sometimes reach contradictory conclusions. 

In addition, there is also evidence that specific home 
and school variables have differential importance for 
differing racial and ethnic groups. Peterson and 



Steven R. Tulkin, ''Race, Class, Family, and School 
Achievement," Journal of Personality and Social 
Psychology , v. 9, no. 1, (1968), 31-37- 

'on differential effects of home variables, see 
Richard A. Peterson and Larry DeBord, o£. ci t . , and 
Lesser and Stodolsky, o£. ci t . 

On differential effects of school variables, see 
James S. Coleman, ^* > £E* c i t . , and Stephan 
Michel son "The Association of Teacher Resourceful- 
ness with Children's Characteristics," in Do Teach - 
ers Make A Difference? A Report on Recent Research 
on Pupil Achievement (Washington, D. C: U. S. Gov- 
ernment Printing Office, 1970). Although Michelson 
concluded that certain school variables appear to 
have differential effects on black and white student 
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DeBord, for example, Found L'hat church attendance of 
the mother was positively associated with achievement 
among low-status white students but negatively associ- 
ated with achievement among low-status black students. 
Because of these differentials, much of what a research- 
er finds in studying home and school Influences on 
achievement will depend on his choice of variables and 
whether his analysis allows for the emergence of these 
d i fferentlal effects. 

The major conclusion which can be drawn from this part 
of our review of previous research is that social 
status and family variables can allow one to predict 
two-thirds or more of the variation in scores on abil- 
ity and achievement tests (some of the remaining vari- 
^^^^ is ipso facto unpredictable due to test unrel ia- 
b 1 1 i ty) . Race and ethnic i ty pe r may or may not add 
significantly to predictive power after cultural and 
social influences associated both with performance and 
with race and ethnicity are taken into account, but in 
any case race and ethnicity generally account for only 
a small fraction of the variance in performance on 
abi 1 i ty and achievement tests after social status and 
fami.ly environment are first taken into account. How, 
then, explain Garms and Smith's finding that race and 
ethnicity predicted a large share of variation In 
achievement even after accounting for social status 
through multiple regression analysis? 

First, Garms and Smith had no good direct measure of 
home or family environment; thus much of the variance 
accounted for by race and ethnicity in their equations 
actually may be reflecting differences in family and 
home environment among racial and ethnic groups In 
their sample. Second, It is highly probable that low- 
status subjects from racial and ethnic minor! ty groups 
(Negroes and Puerto RIcans) in thei r sampl e were more 
frequently concentrated in urban poverty ghettoes 
than were their other subjects. Since there is reason 



he reported that "school characteristics which affect 
whites, particularly middle class whites, are different 
from those characteristics which affect blacks and low- 
er class whites." This finding is more compatible with 
our own hypothesis concerning the relation between con- 
centrated urban poverty and school achievement than it 
is with Michelson's conclusion concerning differential 
school effects. (Presumably, lower class whites are 
similar to blacks in that they tend to be concentrated 
tn urban slums or near-slums.) 
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to believe that urban density, particularly concentra- 
tions of urban poverty, may have dotriniental effects 
on the functioning of social institutions such as the 
family and the school (see below), it Is possible that 
racial and ethnic variables In the Garms and Smith 
study were acting at least in part as proxy variables 
for big-city urban poverty and urban social disorgani- 
zation. Considerations of this nature suggested that 
variables and methodology Indicative of concentrated 
poverty In a big city (but excluding politically- 
troublesome variables describing race and ethnicity) 
might enable us to account for as much of the varia- 
tion In performance (70-/1%) as Garms and Smith had 
explained. 

Very little research has been carried out explicitly 
to determine whether concentrated urban poverty causes 
institutional dysfunction ing or otherwise generates 
social disorganization to a greater extent than one 
might predict given the v;el 1 -establ i shed association 
between these conditions and social status. However, 
biologists; and ethologists have left little room to 
doubt that density frequently has pathological effects 
in non-human populations, and many social as well as 
natural scientists have expressed the opinion that den- 
sity fre^yently has similar effects in human populations 
as we]]. Distinguished social scientists such as 
Edward T. Hall have argued that density has debilitating 
effects on the inhabitants of urban poverty neighbor- 
hoods and have Identified some of the social and psycho- 
logical processes which probably function to generate 
social disorganization In homogeneous low-status en- 
•vironinents . Indeed, even "common sense" observation 
on this topic has become so undeniable that a federal 
court has ruled it Illegal for the Chicago Housing 
Authority. to build housing developments which would 
allow more'than ^5% of the population of a census tract^ 
to be low-status residents of public housing projects. 



21 

Leo Levy and Harold M. Visotsky, "The Quality of Urban 
Life: An Analysis from the Perspective of Mental 
Health," In Urban America: Goals and Problems (Wash- 
ington, D. C: U. S. Government Printing Office, 
pp. 10^-105.. • ■ 

22 

Edward T. Hall, The Hidden Dimension (Garden City, N.Y. 
Doubleday, 1966). 

23 

J. S. Fuerst, "First Priority: Replace Chicago Hous- 
ing Administration," Focus/Midwest , v. 7j no. ^8, 
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Only a Few studies have provideo direct empirical evi- 
dence bearing on the proposition that concentrations 
of urban poverty generate social disorganization and 
institutional dysfunction! ng. A study conducted in 
Washington, D. C. by James T. Dai ley concluded that 
effective school reading programs were much more dif- 
ficult to operate when 90% of the students enrolled 
were below national norms (as sometimes is true in 
classes in inner ci^^ schools) than when the percen- 
tage was above 90%. Boyle reviewed studies prior 
to 1966 on the relation between students' aspirations 
and school social status and concluded that segrega- 
tion by social class has a detrimental eff^pt on 
aspirations of youth in large urban areas, but this 
effect is not so evident in small urban areas (which 
presumably have lower densities on the average); 
studies on this issue conducted since are fully 

compatible with Boyle's interpretation. While we 
found no other data which directly supported the propo- 
sition, neither did we find any empirical research 
which contradicted it or called it into question. 
Thus the present study provides one of the few tests 
explicitly designed to assess the proposition that 
concentrated urban poverty has detrimental effects 
on low-status individuals over and beyond the educa- 
tional and other disadvantages associated with low- 
status background per se . 

Importance and Unique Contribution of the Study 

In addition to possibly clarifying the dynamics of 
urban development by determining whether the public 
schools are adversely affected when concentrations 
of poverty exceed a hypothetical threshold limit', 
this study potentially may make a unique contribu- 
tion to research and thinking in urban education by 
showing that easily-available social and economic 
data exclusive of race and ethnicity can account 
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John T. Oailey, "Evaluation of the Contribution of 
Special Programs in the Wash i ngton, D. C. Schools 
to the Prediction and Prevention of Delinquency,*' 
Washington, D. C: George Washington University, 
1966, p. '39. 

^^Richard P. Boyle, "The Effect of the High School 
on Students' Aspirations," American Journal of 
Sociology, v. 71 \ 628-39. 

26 

Daniel U. Lev'^ne, Edna S. Mitchell, and Robert J. 
Havighurst, O pportun i t i es fo • Higher Education 
in a Metropol itan Area. (B 1 oomi ngton , Indiana: 
Phi Delta Kap pan/l 971). 
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for as much as 70% of the variance in school achievement. 
One may ask how such a contribution would be unique in 
view of the fact that Dave-Wolf and others already have 
demonstrated that soc ir economic and family background 
data can account for at least this much of the varia- 
tion in school achievement. The answer is that most 
previous studies accounting for this much of the vari- 
ance in school achievement either have depended on 
laboriously-collected interview data from necessarily 
small samples of parents or have had to include vari- 
ables describing race and ethnicity (e.g., Garms and 
Smith). If we can establish, by way of contrast, that 
data easily retrievable from the federal census can ac- 
count for two-thirds or more of the variation in school 
achievement in a large urban area. It would be much 
more administratively and politically feasible to re- 
write state school-aid formulas or otherwise take ac- 
tion to reduce educational inequalities attributable 
to social and economic deprivation than is presently 
possible given political and economic realities in 
state government decision-making for education. 
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CHAPTER M. METHODS AND PROCEDURES 



To determine whether census data, particularly data bear- 
ing on concentrated urban poverty, could explain as much 
as 70% of the varianc(=» in school achievement in a big 
city school district, we had to obtain data from a sam- 
ple of schools in a city in which appropriate informa- 
tion on the schools was available for analysis in con- 
junction with data on the communities served by the 
schoo Is in the samp 1 e . Seve ra 1 cons i de rat i ons made ^ 
Chicago a good choice in which to carry out the study. 
Accordingly data on schools and neighborhoods in Chi- 
cago were obtained and analyzed using^the methods and 
procedures described in this chapter. 

Choi ce of school s 

After obtaining a map shovying the location of elemen*™ 
-ta ry school s in Ch i cago , we sel ected a geog raph i ca 1 1 y- 
and socially-diverse sample of approximately I85 ele- ^ 
mentary schools which included grades one through six. 
Since data were available on the racial and ethnic com- 
position of Chicago elementary schools, and since one 
of the investigators was personally familiar with 
schools in Chicago, it was not difficult to make sure 
that the sample included schools which varied widely 



These considerations included the following: school-' 
by-school ability and achievement scores were a matter 
of public record in Chicago; the city school system 
Includes a sufficiently large and diverse number of 
elementary schools (more than 5OO) to facilitate draw- 
ing a sample with whatever characteristics are desired; 
and the city itself is dl verse in soci oeconom i c cha r- 
acteristics but unquestionably has many dense poverty 
net ghborhoods . 

"We would like to acknowledge and express appreciation 
for the kind cooperation -extended by many Chicago 
school officials, particularly the following: 

Irving Brauer - Office of Operations Analysis 
Dr. Elmer Casey ~ Director of Pupil Evaluation and 
Stud i es 

Robert Kelley - Director of Administrative Research 
Thomas Teraj i - Director of Attendance Area Studies 
Frank Ward Division of- Pupil Evaluation and 
S tud 1 es 

» 

^There is much variation in organizational patterns In the 
Chicago Public Schools. In addition to pre-school cen- 
ters there are a number of primary-grade centers and K-8 
schools, as well as other variations. Schools included 
•in the preliminary sample ranged from K-6 to K-8. 



in racial and ethnic composition. A special effort also 
was made to include predominantly bia:-k schools i r: rela- 
tively high status neighborhoods and p re^1o:n i>:ar. ^ I y white 
schools in relatively low status neighborhood's es well 
as particularly high and lov/ achievt.'.g scf:Oc^s of vvhat- 
ever composition, In order to facilitate laler analysis 
exam I n I ng the relationships between s oc i 5 > s ra I. viS , race 
and ethnicity, and school achievement. 

Next, knowledgeable school district offi>**als vjere con- 
sulted in order to determine whether special circunj- 
stances existed which might make it i napp ^^op r i a te to 
include any of the schools In the p re) in. i nary sample. 
Approximately fifteen schools were eiiminet'ed at this 
stage either because they did not serve surrounding 
nei ghborhood popul at ions to the sajne extent as do 
most elementary schools in Chicago or be^'ause critical 
p rob ] ems usua 1 1 y i nvol v i ng school - commur; t ty rel a t i ons 
had kept them In constant turmoil duri-.g the year- 
achievement data had been collected wMch were to be 
used I n the study. 

After the preliminary sample had been constituted in 
this way, official maps showing the at::endo::Ce boun- 
daries of el ementa ry . school s in Chicago were obtained. 
Using metropolitan maps of Chicago pr'oduced by the U, S. 
Census Bureau, a list was made showing the block groups 
and census tracts v;ithin each school's attendance area. 
At this stage in the selection procesSj only block 
groups which were ent i rel.y wi th i n and census tracts which 
visual inspection Indicated were at least 8C% within 
^- given school's attendance area were -ncluded in the 
list of block groups and tracts for that schooK Us- 
ing these lists, it now was possible to extract in™ 
formation on block groups contained i rt che Third Count 
of the 1970 Census and Information on census tracts 
contained in the Fourth Count. 

However, to make sure that we would obtain as close as 
possible a match between student achievement data on 
the one hand and socioeconomic data or: the neighbor- 
hoods in which students lived or? the other, three ad- 
ditional steps were taken in selecting t:He final sam-- 
pie of schools. First, ''spot" maps showir^;9 the actual 
b 1 ock 1 ocat 1 on of s tuden ts enro 1 \ ed i the s jhool s i n 
the sample as of the spring of 1970 we^e obtained and 
used to super I mpose ' 'ef f ec t i ve" schoo 1 bour^oa r i es 



Schools eliminated on this basis t-^ciuded several in** 
volved if? a busing program to rel if eve overcrowding 
on the west side and several others Vv'H i' ch were spe- 
cial education centers. 
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(i.e. J the art from v;hlch schools actually draw most 
of their studeniio as contrasted with the official boun- 
dary lines) upon tlie larger metropolitan map showing 
the location of census tracts and block groups. Second, 
1^5 schools were selected from within the preliminary 
sample which visual Inspection indicated had the most 
satisfactory "fit^' between effective at tendance . area 
and census tract boundaries. Third, block group data 
from the Third Count (see below) were obtained for 
these schools and a comparison was made between data 
on demographic variables available from the Census and 
data on student population characteristics during the 
same year (1970). Comparing the two types of data, 21 
schools were found In which the percentage of white 
students In the school was 15 percentage points or more 
smaller than the comparable percentage in the atten- 
dance area. On the assumption that special c i rcum- 
stances existed In these communities which made. It 
inadvisable lo view the school population as represent 
tatlve of its neighborhood (for which census ^ata 
woul d be re 1 a ted to school ach I evement data) , these 
schools were eliminated. in addition, two schools were 
eliminated because there were less than 1,000 people 
on the respective blocks for which we extracted third 
count data for their neighborhoods. Thus, 122 schools 
remained to comprise the basic sample. Afterwards, 
lists were made showing the block groups and census 
tracts v;hlch fell within the effective attendance 
area for each of these schools. 



In determining "effective" school attendance areas, 
several decision rules were developed after preliminary 
study of attendance patterns at a few schools. First, 
we used data only on students In grades 1 through 6. 
Second, we generally did not Include a block unless 
at least two students were enrolled In the school or 
the next block further out had at least three students 
enrolled. Third, slight departures from these cri- 
teria were tolerated when doing so made the effective 
attendance area of a school much more compact than 
would have been the case had the criteria been uni- 
versal ly appl I ed . 

'Special circumstances which might account for this 
discrepancy between the school data and the commun- 
ity data include: a particularly high percentage of 
white students may attend private and parochial schools; 
the Vyfhite population may be relatively old and without 
children in the homej as often happens In neighborhoods 
undergoing racial transition; or residential turnover 
may be so rapid that school and census ddta collected 
even a few months apart may not be easily comparable. 
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Third Cour. t Census Data 

The study described i this r'epo^'t utilized the Third 
Count of the decennial cenSsis condc-cted in the City of 
Chicago by the U. i. Bi^ea.; of the Census in the spring 
of 1970. The thir*d coun is the only tabulation that 
provides data by blocks - ihc. sn-allest unit for which 
data are col 1 ec ted ar-.d rel eased , 

Data vjere extracted t roa; coc-p'Jier tapes at the Demo- 
graphic Data Center-^ re::!'^. i ca ^ Services Division, at 
the Columbia campus ov the ur;iversity of Missouri. 
The computer progi-'aiTS developed for this purpose jsed 
lists'of the b locks (^-y census tracts) we had sel ected 
to represent school r.e i chbor hoods in accordance with 
the procedures described above, The computer print- 
outs showed percentages based on the total number of 
persons, houses, etc. (aependinq on the variable) in 
the blocks chosen for each pa ■■'i. i cu I a r school. !n 
some cases variables v;e.re defined in the same way as 
they are presented in the census; in other cases, we 
designated our own variables based on rav7 data from 
several census categories. For this reason much of 
our data cannot be derived directly from U. S. Census 
BureaM Reports (pr i r t , ir.i crof i che 5 or tape) wi thout 
additional compu tar ions si/.'ij'lar to those carried out 
in our computer programs. 

Following this procedi;re, we selected and constructed 
eighteen variables descr'ibing neighborhood conditions 
in our 122-school sainpleo Several of these variables 
seemed particularly prornisinu as ir^dicators of concen- 
trated urban poverty (e.g.„ Variable 17? below). The 
17 variables, together with the abbreviated names we 
used for each variable are. shown in Table 1. 

As mentioned In the precedirsg chapter, one of the pur- 
poses of this study was to determine whether taking 
account of concen t ra t i or: s ih urban poverty neighbor- 
hoods cou Id subs tan t i a 11 y i inp rove p red 1 ct i ons of schoo I 
achievement levels based on demographic data from the 
U, S. Bureau of the Census c Stared differently, this 
objective hypothesizes that the relation between school 
achievement data and soc i oer.orom i c data on pupils in 
urban a reas is not en t i re 1 y 1 i nea r . For examp I e, d i s- 
advantaged students ne i ghbor hoods of concentrated 
poverty (such as iriMer city slurns) may achieve less 
than one would predi.:-t give^^ the performance of similar- 
status students i r; wor'k i r.o- cl ass or middle-class neigh- 
borhood s , More cer^era 1 i y , i. h 1 s hvpothes i s presumes 
that concentrated poverty areas frequently may be char- 
acterized by such serious social disorganization that 
the schools and othe^* sojial i ris 1 1 rut 1 ons function ex- 
tremely poorly even as compared with similar institu- 
tions in neighborhoods w'h 1 ch are only a little wealthier. 



TABLE 1 

Third Count Variables and Abbreviated Titles 



Var iabl e 

1 . Per Cent Negro 

2. Per Cent Negro and Other 

3. Per Cent of Females Sepa- 
rated 

k. Per Cent Owner Occupied of 
Total Occupied Units 

5. Per Cent of Housing Units 
Which Are One-Unit Struc- 
tures 

6. Per Cent of Units with 6 
Persons or More 

7» Per Cent of Occupied Hous- 
ing Uni ts 1 .51 or More 
Persons Per Room 

8. Per Cent of Negro Renter 
Occupied Uni ts With 1 .51 
or More Persons Per Room 

9. Per Cent of Housing Units 
Not Wi th Fl ush Toi lets 
.For Household Only 

10. Per Cent of Occupied Hous- 
ing Units Worth Less Than 
$9999 

11. Per Cent of Renter-Units 
with Rent Less Than $59 

12» Per Cent of Renter-Units 
with Rent L>:.ss Than $99 

13. Per Cent of Housing Units 
Vacant Six Months or More 

14. Per Cent of Occupied Units 
with Female Head Families 

15. Per Cent of Families Which 
Lack 1 or More Plumbing 
Faci 1 f t i es 

16. Per Cent of Occupied Units 
with Negro Occupants Lack- 
ing 1 or More Pi umb i ng 
Facilities and Having KOI 
or More Persons Per Room 

17. Per Cent of Population in 
Units Lacking 1 or More 
Plumbing Facilities and 
with 1.01 or More Persons 
Per Room 



Standard 

Title Mean Devi at ion 



PCNEG 


.38 




80 


PCNOTH 


i+2.92 




91 


PCFSEP 


6.31 


5. 


76 


PCOWN 


36.65 


11. 


81 


PCONE 


27.32 


29. 


36 


PC6PER 


13.50 


8. 


,16 


PCI5I 


3.66 


3. 


Ml 


PCNRI5I 


2.6if 


3. 


.95 


PCNOTOY 


3.12 




.51 


PCLT99 


ek.jo 


36 


.17 


PC59 


23.57 


28 


.82 


PC99 


56.59 


27 


.31 


PCVAC6 


2.M 


3 


.21 


PCFHED 


15.70 


9 


.91 


PCLACK 


2.08 


2 


.06 


PCNOLA 


> 




.30 


PC P LACK 


.72 




.82 
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The main approach by vvhich we tried to take account 
of this kind of possible non-linearity was by Including 
interaction terms (i.e., mijl?; I plying one possible in- 
dicator of concentrated poverty by another) and squared 
or cubed terms (for such indicators) in statistical 
analyses using pupil achievement data as the dependent 
variable and socioeconomic (i.e., neighborhood) and/or 
school characteristics data as the independent vari- 
ables. Thirteen additional .r^ej ghborhood variables 
consisting of such terms chosen for this purpose are 
shown i r; Tabl e 1. 





Squared, Cubed, and interaction Var'i 


iables Derived ■» 




From Third Count Data 






Var i' ab 1 e-'-' 


Title+ 


1 . 


PC99 X PCNOLA 


127 X 31 (61) 


2. 


PC99 X PCPLACK 


127 X 36 (62) 


3. 


PC99 X PCNR151 


127 X 16B (63) 


k. 


PCNR151 X PC LACK 


!16B X 30 (6i|) 


5. 


PCNR151 X P.C59 


I16B X 23A (65) 


6. 


PCI 51 Squared 


50 X 50 (67) 


7. 


PCI 51 Cubed 


Cube 50 (68) ■ 


8. 


PCFHED Squared 


57 X 57 (69) 


9. 


. PCf-'HED Cubed 


Cube 57 (70) 


10. 


PCPLACK Squared 


60 X 60 (71) 


11 . 


PCPLACK Cubed 


Cube 60 (72) 


12. 


PC151 X PCFHED 


50 X 57 (73) 


13. 


PCFSEP X PC59 


hS X Sh ilk) 



'-Varivabl es listed in this column are explained in Table 1, 
+-TermI no logy in this column was chosen for its convenience 
in data processing and has no inhererst meaning. 

School Characteristics and Achievement Data 



Data on the characteristics of and achievement in schools 
in the sample were taken from several reports released 
by the Chicago Board of Education. f*or most variables, 
we used information collected as close In time as pos- 
sible to the date of the Census (September, 1970); in 
a few cases; however, we extracted additional data col- 
lected at a more distant lime if it appeared likely that 
this information might be liseful in subsequent analysis. 
Variables constructed from these data in order to de- 
scribe school characteristics and achievement in the 
122-schoo! sample are shov<?n in Table 3, together with 
their titles^ mean scoreSj ar^id standard deviations. 



To save space, a number of variables Vv'hich were extracted 
but not used In subsequent analysis due to redundancy 
and/or data processing limitations are not included in 
Table 3 or described explicitly elsehwere in this report. 
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TABLE 3 

School Charac ter i s t ICS and Achievement \/ariables- 



(N = 122) 



Variable -^ 

1. Per Cent Caucasian (Sept. 
1370) 

2. Per Cent African or Ne- 
groid Origin (Sept. 1970) 

3. Per Cent Mexican Origin 
(Sept. 1970) 

k. Per Cent Puerto Rican Ori- 
gin (Sept. 1970) 

5. Per Cent Spanish Back- 
ground (Mex, PR, Er Cu- 
ban, Sept. 1970) 

6. Per Cent English Second 
Language (Spr i ng, 1 970) 

7. Learning Ability Percen- 
tile, 1st Grade Q2 (Jan . 
1970) 

8. Learning Ability Percen- 
ti le, 4th Grade Q2 (Apr. 
1970)^ 

9. Lea rn i ng Ab i 1 i ty Percen- 
ti le, 6th Grade Q2 (Mar. 
1970) 

10. Learning Abil ity Percen- 
tile, 1 St Grade Q3 (Jan. 
1970) 

11. Learning Ability Percen- 
ti le, 4th Grade Q3 (Apr. 
1970) 



Title 


Mean 


S tanda rd 
Deviation 


PCCAUC 


43.89 


41 .89 


PCAFRI 


42.93 


48.30 


PCMEX 


5.48 


14.38 


PCPUER 


5.17 


11.17 


PCSPAN 


11 .35 


20.56 


PCENGS 


8.47 


16.45 


SLAB1 P 


56.79 


19.63 


SLAB4P 


44.17 


18.39 


SLAB6P 


43.34 


20.93 


SLAia3 


75.84 


14.71 


SLA4(i3 


64.89 


15.10 



-Th is list i ncl udes variables describing student abl 1 i ty 
scores . 

+Un1ess otherwise noted, school characteristics data are for 
grades 1-8 or 1-6, depending on each school's organization. 
Tests for which data were obtained are as follows: Readi- 
ness at entrance to first grade: Met ropo 1 i tan Read i nes s 
Tes t ; First grade: Kuhl mann-Anderson I ntel 1 igence Test ; 
Fourth Grade: Kuh 1 mann-Anderson and Metropolitan Achieve - 
ment Battery, Form B Reading ; Sixth Grade: Cal ifornia . 
Short-form Test of Mental Maturity, 1957-S Form and Met ro "> 
pol i tan Achievement Test, Reading , Q2 sco res rep resent 
the median in a given sample or sub-sample, and Q.3 scores 
represent the poi nt that di vi des the top qua rter from the 
rema i n f ng three qua rters . On na t i ona 1 1 y-s tanda rd i zed tests 
the (i2 national percentile '"norm" is jO and the Q3 norm is 
75. Scores listed as ''4th'* Grade s.^wially represent data 
obtained at the end of the p r imary- i ntermed i ate transition 
(3rd) grat.e . 
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TABLE 3 (Continued) 



Standa rd 

Vdrlable+ Vitle Mean Deviation 



12. 


Lea.-ninq Ability Percen- 
tile, 6th Grade Q3 (Mar. 
1970) 


SLA6Q3 




,92 


19. 


,01 


13. 


Pupils per Teacher (Spr. 
1970) 


TAPP 


32. 


.89 


2, 


.k5 


]k. 


Per Pupil Classroom 
'Teacher Expenditure 
(Oct. 1970) 


CTEXPP 


363. 


.35 


k^ . 


.53 


15. 


Per Pupil Staff'ing Cost 
(Tota 1 School , Spr . 1970) 


PPSTAFTt. 


if13. 


,05 


55, 


.51 


16, 


Total Expenditure Per" 
Pupil (Oct. 1970) 


TCEXPP 




,62 


58. 




17. 


Per CeDt Caucasian Teach- 
ers (Oct , 1970) . 


PC CAUT 


68, 


.^3 


29, 


.ko 


18. 


Date of Const rue t -ion 


DATE 


1 927, 


.64 


25. 




19. 


Per' Cerit Faculty with 
Six Years or More Exper. 
(Spr. 1970) 


FAC6PL, 


52, 


.70 


22, 




20. 


Per Cent Entering First 
Year Ready (Sept. I969) 


LFYRRO 


57, 


.89 


23, 


.98 


21 . 


Reading Percentile, ^tb 














Grade Q2 (Apr, 1970) 


HQ2itiH 


^3, 


.08 


17 


.86 


22. 


Reading Percentile, 6th 














Grade Q2 (Mar, 1970) 


RQ26TH 


36 


.00 


18, 


.70 


23. 


Reading Percentile, ^th 














Grade Q3 (Apr. 1970) 


RQ3^th 


59, 


.18 


17 


.26 


2k. 


Reading Percentile, 6th 














Grade Q3 (Mar. 1970) 


RQ36 TH 


5^. 


.25. 


18 


.95 


25. 


Classroom ratio including 














specialists and supervis- 










,60 




ors 


SACRi S 


33 


.77 


1 
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CHAP rrn 



•The First step \'i ov." anc^ysi^^ C' the. data A'as ro obteir, a cor- 
relation matrix showing r.he assoc; i ar i o-^ between a M the neigh-- 
borhood (census) and sci^^ooi variables ir: the 5M;w>\ This ma- 
trix enabled us to pick o\.:t' the best coT.bl 'sacions of censiss va^ 
riables for predlctir^g schcoi a::h 1 evemeriit scores — that: ii^j the 
census variables v;hich •were-, most Hlc]h]y ccrreiaiied v)\ ih ar-hieve- 
ment but leasi: trEter-c'orrefored a'uo-\c; rhe.'^se j ves . 

Preliminary stepwise reg^eision analyses also were carried out 
at this points The regresiiion data i rd i ca ced that chere was 
considerable stabiliiy in r.he fu'r-f ioni ac; of Vrost of the cert- 
sus variables in the sense chac these variables generally en- 
tered regressioJ? equaciof^s v/ith roughiy the same weight and 
direction of iriflueVvce and apprvjx"ip;5 te! y in the S3n?e .order at 
differing grade levelSc This riri.di'^q is h-nportant if one hopes 
to identify cerisus variables which can be used to obtain a 
good prediction of schooi achieverneriC In futL-re replications 
Without repeatiraj all the prel imiftary vuork raecessary in this 
exploratory study. 

Our preliminary anaiysls also indicated that errors had oc- 
curred in extracting neighborhood variables dealing with the 
value of housing (variables IGj, H and tZ, Table l) from the 
Third Count Census Tape. For this reason^ neither these varf= 
ables nor interaction terfffs irrrJuding any of them could be uti- 
lized in subsequent analyses reported in this paper. Thus we 
had to proceed wi thout the most direct meas*jres of comrr^unity 
income level to be found \n the Third Couru. This definitely 
presented a han?dicap in o^^r attenipt to accoiint for 70 P^r" cent 
or more of tPve varian::e hv school achtevemeat scores using 
data from the Third Count. 

Finally;, the preliminary analyst's showed that a higher percen- 
tage of variance in achievement generally could be accounted 
for ai: the sixth grade ievel than at the fourth grade level. 
(As shown in Table 3? these were the only two grades for which 
achievement data Vv'ere avai lable Irt our sample of schools in^ 
eluding grades o?^e through six.) On the one'handj, this pat- 
teirn might, have been expected iirsasrroch as grade six scores in 
Chicago in ?969 and 1970 might have been less affected by cer- 
tain compensatory education program^ such as Head Start than 
were scores in the iWer grades , In addition*, tests adminis- 
tered in upper grades ger=!era'ny r.e.':vd to he i^ore reliable 



'Most, of the analysts reported in this chapter was carried out 
on the University of Missouri - IB.H 360-65 Co;r,piiter/ 
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than are those administered in tl^e 'ov-'c-r grades. On the other 
hand, one might, predict that sixth orade scu^-es v-^oiJ I U be niore 
heavily inPluenced by school variables sucli as teacher experi- 
ence than would achievement scores obtained when pupils had been 
in school for fewer years, thus possibly reducing otherwise high 
associations between census variables and school ach i evernen l , 
For these reasons i t wou 1 d have been d i i' t" i cu I t to inake a conf i - 
^^^^ a pr i ori prediction about the relative accuracy and usabil- 
ity of test scores at differing grade levels in the Chicago 
School 5 . 

At any rate, Vv.'e did find that census variables x-^ere more close- 
ly related to achievement scores at the sixth grade than at the 
fourth grade. Since our goal was to determine or demonstrate 
the maximum amount of variance (v;ith a target of 70 per cent) in 
grade-level achievement scores that could be accounted for using 
a limited amount of easily-obtainable 1970 census data, this 
chapter deals most often with regression dafa obtained for the 
sixth grade. It should be kept in mind„ however, that the pat- 
terns of relationships almost alwa.ys were the same at Lhe two 
grade 1 evel s . 

Maximum Variance in School Achievement Exp lained by Census Varl - 
ab I es 

As noted t n the preceding section, the first step in our analy- 
sis was to pick out the best combination of census variables to 
explain (i.e., account for) the maximum amount of variance in 
the average achievement scores among the sixth grades in our 
IZZ-school sample. For this purpose v;e excluded variables for 
which regression coefficients were not in the expected d i rec-- 
tion, that is, where a higher incidence of a pove rty- re 1 ated 
characteristic was associated with higher rather than lower 
achievement. (We will discuss several of these variables in a 
later section of this paper„) It should be noted that several 
combinations of six or more census variables resulted in equa^ 
tions which accounted for more than 80 per cent of the variance 
in sixth-grade achievement scores ^ but we wanted to select an 
equation that would be stable across grade levels and would 
include a smaller number of variables vjhich embodied a negative 
relationship between poverty and achievement. The equation 
V\/hich best met this goal used census data on Pe r Cent o f Females 
S eparated (PCFSEP - Table 1, #3), ^Pe^: Cent of Fgmi 1 ies Which 
Lack One or More Plumbing Facili ties TP.CLACK Table 1, #15), Per 
Cent of Occupied Units with 6 Perso ns or More (PC6PER - Table 1, 
#6), and Per Cent Owner Occupied o f Total Occupied Units (PCOWN - 
Table 1, #4) as independent variables and (13 Read i ng Ach i evemen t 
(RQ.36TH - Table 3, //24) as. the dependent variable- Data on the 
forced order regression equation using census variables in the 
order given above are shown in Table ^. 
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TABLE k. Per Cent oF Variance in Sixth Grade 0,3 Scores 
Accounted for by Four Selected Census Variab le^j' 



Variable 


R 


r2 


1 nc rease 
i n R 






Regress i on 
Coef f i c i ent 


S tanda rd 
Error 




!2 


PCFSEP 


.790 


.62k 








-.890 


.283 


9. 


.876 (<.005) 


PCLACK 


.813 


.661 


.037 


13..1 


(<.ooi) 


-1 .283 


.500 


6, 


.593 (<..05) 


PC6PER 


.830 


.690 


.028 


10.5 


{<.005) 


-.838 


.156 


28. 


.923 (<.ooi) 


PCOWN 


.865 


.7^9 


.060 


27.8 


(<.ooi ) 


.259 


.0^9 


27. 


.846 (<.001) 



-See Tables 1 to 3 for definitions of the variables. 



R is the multiple correlation with Q.3 sixth grade achieve- 
ment scores. (However, for the first variable entered, 
the correlation of course is not multiple.) 

2 

R is the square of the multiple correlation and represents 
the percent of variance accounted for in the independent 
var i abl e. 

is the F value for the variance added to the equation. 
The significance level is shown in pa ren theses . 

F^ is the F value for the weight of the regression coef- 
ficient. 



As shown in Table ^, the four census variables accourt for 7^ per- 
cent of the variance in the sixth grade achievement .scores. 
Since this is five points over our goal of 70 percent, we con- 
clude that it is feasible to use census data exclusive of vari- 
ables referring explicitly to race and ethnicity to account for 
a substantial proportion of the achievement differences (in grade- 
level ave rages ) among el ementa ry school s in a big city. 

Other related conclusions that emerged from the regression analy- 
ses we carried jut using various combinations of census and school 
variables were as follows: 

1. Equations using additional census va ri ab 1 es ref err i ng ex- 
plicitly to race generally did not account for substantially 



Using logs rather than ra^ scores for the independent (census) 
variables increased the R to 79 percent. However, logged equa- 
tions with other dependent (achievement) variables generally 
resulted in an increase of only 1 to 3 percent in R ; 
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more oF the variance ri achievement scores than did equations 
using only the first four census variables shown in Table k. 
For example, when Per Cent Negro (PCNEG - Table 1 , i^l ) wa^ 
added to the equat*ion shown in Table k, the increase in R 
was only .02 (p<',005). When nine other census variables in- 
cluding several designating race were part of a non-forced 
equation also including three of the four variables shown in 
Table k, only two added more than .6 of one percen^ to 1"he ex- 
planatory power of the equation, and the overall R was only 
.76. Thus, with regard to the goal of predicting elementary 
school achievement scores in Chicago from census data, there 
is little to be gained by including variables referring ex- 
pl ici tl y to race. 

2. In almost all non- forced equations regard I ess of grade 
level (4th or 6th), type of achievement score (Q.2 or Q.3) , or 
number of census variables included (in non-forced order), 
the vrjriables shown in Table k either were the first four or 
were among the first five to enter. Thus it seems clear that 
these four variables have high utility For predicting grade- 
level achievement scores among Chicago elefnanCory schools. 
When the seven best remaining census variables (as indicated 
by inspection of the correlation matrix) were then entered 
into a series of non-forced equations utilizing various of the 
dependent achievement variables, no variable consistently added 
(in the predicted direction) as much as three percent to the 
explainable variance. Examples frorr. several of these equations 
are shown in Appendix A. 

3. At the 6th grade level, the census variables shown in Table k 
predicted Q.3 scores better than Q.2 scores, but the opposite was 
true at the kth grade level. Thus there vyas no reason to con- 
clude that either Q3 scores or 0,2 scores are inherently superior 
to the other in using census data to account for the variance 

in school achievement means. 

k. The percentage of variance in learning ability (l.Q.) scores 
accounted for by census variables generally was as high or even 
a little higher than was true with respect to reading achievement 
scores. For example, the four variables shown in Table k account- 
ed for 78 percent of the variance in SLA Q3 scores at the sixth 
grade level and 71 percent of the variance in SLA median percen- 
tile scores at the 4th-grade level. This finding is what one 
would expect given the premise that school characteristics are 
likely to have a somewhat greater impact on achievement scores 
than on more general tests of learning ability. 

School Cha racter i sties Variables 

The high degree oF i ntercorrel ati on vjhich exists among census 
and school variables makes it difficult to dravj firm conclusions 
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about their respective Importance and contributions. However, we 
do have data on Per Cent Entering First Year Ready (EFYRRD - 
Table 3, ^20) and can assume that scores on this variable largely 
reflect family and neighborhood background rather than school in- 
fluences since students tal<e the readiness test during their first 
few months in school. This assumption receives support from a 
regression analysis showing thc»t the four census variables in 
Table k account for 71 percent pf the variance in reading readi- 
ness scores among the schools i r\ our sample. 

Taking this finding as evidence that the four census variables re- 
flect social background influences associated with readiness to 
read in schools as presently orgar-ized in Chicago, and assuming 
further that these variables cor4cinue to reflect advantages and/or 
handicaps students experience as tF.ey proceed through elementary 
school, one can conclude that the mi^xlmum impact that Chicago ele- 
mentary schools as currently organized exert in overcoming ini- 
tial learning disadvantages related ^to reading is about 25 per- 
cent (l - the 75 percent in sixth grade acjiievement scores ac- 
counted for by the four census variables.) Accepting these as- 
sumptions, we can proceed to examine the potency of our school 
characteristics data In accounting for achievement differences 
across schools by entering the best conbinatlon of school charac- 
teristics variables in a regression equ.^tion following the four 
census variables shown In Table k. The results of this forced- 
order equation are shown in Table 5. 



TABLE 5. Regression Coeff iclent^? 
Schoo 1 Va r I ab 1 es Entered i n c) 
Regress Ion Equation Fol lowing 
Census Variables Shown in Tab' 



for Four Selected 
Sixth Grade Q3 
the Four Selected 
e 



Var J ab 1 e 



Regress i on 
Coef f i c lent 



Standard 
Error 



FAC6PL 
TAPP 
PCCAUT 
PCCAUC 



.315 
-,217 
.08k 
.059 



.057 
.337 
.053 
.0^7 



30.878 
].5k 



(<.001) 
(<.60) 
(<.15) 
(<.30) 



'''^'See footnotes Table 4. 



It is true that many youngsters attend pre-schools or nurseries 
and most attend kindergarten, but with the acivent of Headstart 
and other inner city pre-school programs, \here is little reason 
to believe that readiness scores reflect differential access to 
pre-schoo1 resources among differing social groups in a big city. 

4 

On the one hand It should be kept in mind that this conclusion 
does not negate che possibility that some of the schools may be 
much more effective than others in overcoming the learning handi- 
Q caps associated with disadvantaged social status. On the other 
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The data shown In Table 5 indicate that Per Cent Faculty with 
Six Years or More Experience is the best school variable (in 
our data set) in accounting for differences in achievement 
scores among the schools in our 5arnpie. When account is taken 
simultaneously of the four census variables and the four school 
va r i ab 1 es shown in the table, only FAC6PL has a regress i on co- 
efffclent significantly related to Q.3 achievement scores in the 
sixth grade. This conclusion is ahso supported by the fact that 
Per Cent Faculty with Six Years or More Experience had h I ghe r 
zero-order correlations with achievement scores than any of the 
other schocl characteristics variables. For example, the zero- 
order correlation between this variable and sixth-grade 0.3 
achievement was .81; the next highest correlation between a 
school variable (other than alternate measures of faculty ex- 
perience) and the Q.3 achievement in the sixth grade was .60. 

It should be emphasized that our data do not necessarily indi- 
cate that faculty experience has more influence on school achieve- 
ment than do per pupil expenditure, class size, school size, or 
the other school variables for which we had accessible measures. 
For one thing, data on the standard deviations of the school 
characteristics (Table 3) suggest that the Chicago schools have 
been more successful in equalizing the allocation of other re- 
sources across schools than Is true with respect to faculty 
characteristics; thus the other school variables predictably 
are less closely associated v/ith achievement than the faculty 
variables. Actually, the school variables are so highly inter- 
correlated and share so much common variance that we cannot infer 
causal relations between any given school characteristic and 
achievement differences among the schools in our samp'le, par- 
ticularly since several studies addressed specifically to this 
question have found no significant Relationship between faculty 
experience and student achievement. 

Achievement and Social Background in Black Schools . 

Since fifty schools in our sample were 98 to 100 percent black, 
it was possible to inquire whether neighborhood (census) vari- 
ables function in the same manner and with equal po jncy in 
predicting school achievement scores in black neighborhoods as 



ERIC 



hand it should be noted that the 25 percent figure probably is 
an overestimate since there undoubtedly is some error in our 
measures of home and neighborhood influence on achievement. 

^By ''best combination of variables, we mean variables which visu- 
al Inspection of the correlation matrix indicated were highly 
correlated with a dependent variable but relatively little i n- 

gtercorrel ated among themselves, 
e.g., see James Fey, ^'Classroom Teaching of Mathematics/' Re - 
view of Educat i ona 1 Re sea rch , v. 39, no. k (October 1969), 
535-551; James S. Coleman, £taj_., Equ ality of Educatiot a1 Op - 
portunl ty , (Washington, D. C: U. S. Governmeit Printi'-:9 
Office, 1966). _27« 
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in the sample as a whole. Accordingly, we separated these fifty 
f.chools into a separate sub-sample arsd repeated many of the re- 
gression equations described in the preceding sections. 

Tab I e 6 shows data obta i ned using the Sdrne f o reed -order \ ndepen- 
dent and dependent variables as were reported for the total sam- 
ple in Tabl e 4. 

TABLE 6. Per Cent of Variance in Sixth Grade (13 ."Scores 
in Bl ack School s Accounted for by Four Sel ected 
Census Variables- 



Var i ab 1 


ie R 




1 ncrease 
in R 


P Regression 
1 CoeFFicient 


Stand a rd 
Error 






PCFSEP 




.hl\ 






".016 


.681 




.001 (-A-A-) 


PCLACK 


.652 


Mlh 


. 00k 


.33 (<^60) 


-.S133 


.573 


2 


.65i+ (<.15) 


PC6PER 


.738 


.5k5 


.120 12. 


.1 (4OO5) 


-.71^ 


.179 


15. 


,918 (^.001) 


PC OWN 


.759 


.576 


.031 3. 


.3 (<^.io) 


.21^ 


.119 


3. 


.2if6 (<^10) 



-See footnotes, Table h. . -•'-Pure] y chance relationship. 



These data show that the four census variables account for 58 per- 
cent of the variance in 0,3 school achievement scores among sixth 
graders at the fifty black schools in the sub-sample, as compared 
with 75 percent for the 122-school sample as a whole. More pre- 
cisely, the data further show ihat the three variables Per Cent 
of Families Which Lack One or More Plumbing Facilities ; Per Cent 
of Units with 6 Persons or More , and Per Cent Owner Occupied of 
Tot a 1 Occup 1 ed Units account for all of the variance explained 
(58%) in achievement; Per Cent of Females Separated is not as- 
sociated with achievement level in our sub-sample of black schools 
when included in the equation with the other three census vari- 
ables, for whir:h the regression weights are very similar to the 
corresponding weights in the sample as a whole (Table 4). 

In general, this same pattern was repeated at other grade levels 
and using other census variables and achievement measures. That 
is, the percentage of variance accounted for by a group of census 
variables generally was fifteen to twenty-five percentage points 
lower in the black sub-sample than in the sample as a whole. 



Due to the smaller size of the sample, however, we decided not 
to use more than four or five independent variables in a single 
equat i on . 
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This pattern ral' s the possibility that census variables may not 
be as powerful predicting achievement levels in black schools 
as in predom i nanc I y-wh i te schoo Is j n Ch i cago . Unfortunate 1 y , 
there were not enough schools in our sample with 90 per cent or 
more white students to test this possibility directly with a 
sub-sample of white schools. 

Lacking a comparable sub-sample of white schools, we cannot ac- 
cept the concl us i on that census variables (and the underlying 
soc i a I forces they rep resent ) a re less i mportant p red i ctors of 
achievement in black neighborhoods in Chicago than in white 
schools or in schools throughout the city as a whole. For one 
thing, the census variables shown in Table 6 account for nearly 
hair (48%) of the variation in first grade readiness scores 
among the fifty black schools in our sub-sample, even though 
the best census predictor of achievement in the total sample 
(PCFSEP) is unrelated to this dependent variable for the sub- 
sample (as also is true with respect to sixth-grade Q.3 scores). 
More important, the facts that there are l(iss than half as many 
cases available for regression ana lysis and that the range of 
predictor scores is much less for the sub-sample than the sample 
^s a whole reduce the possibilities of acjounling for as high a 
percentage of variation in the sub-sample 3S in the total sample. 
This difference between the black sub-sample and the sample as 
a whole may well account for most of the fifteen-to-twenty-five 
point difference we generally found in predicting- school achieve- 
ment scores from sel ected census va r i ab 1 es . 

As noted above, the data in Table 6 show that the regression co- 
efficients for the census variables using the sample of black 
school s a re similar to the cor respond i ng coef f icients using the 
t22-school total sample (Table 4), except that the regrtsjion 
weight for Par Cent of Females Separated (PCFSEP) is now insig- 
nificant in the full equation. The insignificant regression 
weight for PCFSEP indicates that this variable is no longer in- 
dependently related to achievement in the black schools when 
part of a regression equation including the other three census 
variables, even though it is the census variable most highly 
correlated with Q.3 sixth-grade achievement (r = -.79) in our 
total sample and is correlated with achievement at -.65 in our 
sub-sample of black schools. 

This finding means that the common variance of the predictor 
set is somev/hat mv^re '^un i d imens i ona I " in black schools than in 
the entire sample. The substantive meaning of this finding is 
somewhat specul a t i ve , but emp irically it indicates that the in- 
dices of poverty and social disorganization are comparatively 
redundant in the black sub-sample, each variable reflecting 
more nearly the same set of conditions as- reflected by other 
members of the set. In order to determine whether or not there 
is a "compounding (i.e., multiplicative) effect associated with 
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the phenomena reflected in common in our measures of poverty and 
social disorganization in the black sub-sample, in the future we 
intend to test several equations including product terms using 
PCFSEP multiplied separately against the other three census vari- 
ables. The results of such equations of course will embody pri- 
marily empirical speculation because of the small number of 
schools in thp. black sample, which means that one or two ''out- 
lying" schools might substantially affect the results. However, 
the results of this type of analysis might well prove very valu- 
able In suggest i ng d i rect I ons for f utu re resea rch . 

To explore this pattern further, we examined additional regres- 
sion equations using other achievement measures. In each case, 
whether using Q.2 or Q3 scores as the dependent variable, it was 
found that the regression coefficients for PCFSEP had Insignifi- 
cant F values and accounted for none of the variance in achieve- 
ment when account also was taken of the other three census vari- 
ables. 

Examinat'on of these equations also showed, however, that until 
the variable Per Cent Owner Occupied ot Total Occupied Units 
(PCOWN) was entered in the series of equations, PCFSEP generally 
had a high negat i ve coef f i c I ent . For example, for Q.3 sixth- 
grade achievement the coefficient for PCFSEP followed only by 
PC6PER and PCLACK was -1.107 (p C0OO5). Comparable coefficients 
for PCFSEP using Q.2 scores in the fourth grade and reading readi- 
ness scores as dependent variables were -.98 (p < .01) and -1.20 
(p <'.025), respectively. This finding reflects the high redun- 
dancy (rat -.87) between PCFSEP and PCOWN in our sub-sample of 
black schools. In black neighborhoods with a high percentage 
of owner-occupied units, there are relatively low percentages of 
separated females and achievement Is relatively hi'gh. In black 
neighborhoods with a high percentage of renters, there are high 
percentages of separated females and achievement is low. Con- 
sequently, the percentage of sepa rated f ema 1 es does not add as 
much in predicting achievement as is true in the sample as a 
whole, for which the zero-order correlation between PCFSEP and 
PCOWN is onl y .66. 

The fact that PCFSEP has a significant coefficient In equations 
with the four census variables for the total sample (e.g., 
Table k) but not for the black sub-^sample indicates that for 
the sample as a whole Its relationship with achievement probably 
reflects its association with race and, possibly, other variables 
correlated with poverty and soc I oeconomi ca 1 1 y disadvantaged sta- 
tus in Chicago. 

The high degree of I ntercorrel ati on which exists between renter- 
occupied units and separated females in our sub-sample of black 
schools leads- us to suspect that the relatively low achievement 
level in black neighborhoods with high percentages of renters 
may be reflecting patterns of social disorganization which in 
turn may be characteristic of Jow-status neighborhoods vv^ith many 
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families headed by ffemales e.:.^ little home ownership. The data 
do not allow us to test ihis proposition or to determine whether 
the high incidence of separated females in these neighborhoods 
may be contributing to or reflecting social disorganization, or 
some combination of the two. Nor are we able to say whether 
familtes with separated females in ghetto neighborhoods with 
high percentages of renter occupancy may produce children lower 
in achievement than intact families in these neighborhoods or 
whether heav i 1 y- renta 1 ghetto neighborhoods with many separated 
females produce relatively low-achieving children regardless of 
the type of fami 1 y . 

Our data definitely do indicate, however, that density of popu- 
lation is associated with low achievement in predominantly- 
black schools in Chicago. As shown in Table 8, the most reli- 
able census variable we Identified for purposes of predicting 
school achievement scores in the black sub'-sample was Per Cent 
of Units with 6 Persons or More ; the same pattern was found when 
achievement pcores at other grade levels were used for the de- 
pendent variable. This finding supports the conclusion that 
ghetto neighborhoods with high density of population as measured 
by persons per dwelling unit have lower-achieving children than 
ghetto neighborhoods with fewer persons per dwelling unit. Whe- 
ther density has an effect over and beyond its association with 
socioeconomic level cannot be determined here since we have no 
usable direct measures of Income and occupation from the Third 
Count data. 

Census Variable s Not Associated with Race 

As mentioned above, many census variables such as Per Cent of 
Females Separated which are useful in accounting for variation 
in school achievement levels also are closely associated with 
race and thus probably reflect aspects of social and family 
status other than those described in a variable*s title. It 
is very difficult to find social status measures uncorrelated 
with race in Chicago and most other big cities in the U. S., 
but one would have to do so If the object were to account for 
differences in school achievement levels using only student 
background variables which have no relationship to race. 

Since it may be of some Interest to determine how much of the 
variation in achievement scores among the schools in our sample 
can be accounted for using variables that are mostly indepen- 
dent of race, we identified those which were not closely as- 
sociated with race but were highly correlated with achievement 
and computed their n-.ultiple correlation with achievement. As 
might be expected based on preceding analyses, the two best 
variables for this purpose turned out to be Per Cent of Families 
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Which Lack One or More Plumbjncj Facilities (PC LACK) and Per Cen t 
Owner Occupied ot Tota 1 Occupied Uni Ls (PCOV/N) . u'cne of our 
other census variables were sufficlentiy little correlated with 
race and/or PCLACK and PCOWN and also sufncfently correlated 
with achievement to allow for entry into more powerful regres- 
sion equations without also substantially increasing the con- 
tamination between independent variables and race. 

The multiple correlation using PcOWN and PCLACK as independent 
variables and Per Cent Negro as the dependent variable is only 
.33 (R - .11), while the corresponding multiple correlation 
us^ng 0,3 sixth grade scores as the dependent variable is .69 
(R = .^7^- Corresponding multiple correlations using first 
and fourth grade data also were computed and were found to be 
'75 (R = .56) ysing readiness scores as the dependent vari- 
able and -69 (R = .^8) using Q,2 fourth grade scores as the 
dependent variable. These resul ts indicate that PCOWN and 
PCLACK have considerable power independent of race in account- 
ing for the variation in achievement levels among Chicago ele- 
r.entary schools and also that the selection of the two variables 
for this purpose was not merely the result of a fortuitous cor- 
relation matrix at only one grade level. 

Concentrated Urban Poverty 

It will be recalled that one of the major hypotheses to be in- 
vestigated in this study was that low-status children in densely- 
populated urban poverty areas achieve more poorly in the school 
than do i mi 1 a r-s tatus children in neighborhoods thought to be 
less characterized by social disorganization. One test we pro- 
posed for investigating this hypothesis was to determine whe- 
ther interaction, squared, and cubed regression terms would 
add appreciably to the prediction of achievement after account 
was taken of social background, as had proven to be the case 
In our reanalysis of the data published by Garms and Smith (see 
chapter 1 ) . 

We did not find cases in which the cross'-^p roduct , squared, and/or 
cubed terms (see Table 2) contributed substantial variance in 
"explaining" achievement scores in predicted directions after ac- 
count was taken of some or all of the four census variables shown 
In Table However, we do not feel that this finding Invali- 
dates the hypothesis,^ because two of the four variables in ques- 
tion are t hems el ves indicators of social disorganization (i.e., 
PCFSEP) and density of population (i,e»5 PC6PER) in a big city 
and the other two (i.e., PCLACK and PCOWN) probably are associ- 
ated with poverty. From this point of view our data do suggest 
that density of population and social disorganization are as- 
sociated with low school achievement over and beyond the 



association bervveen- ach i eve.rrienc and poverty £e£ s_e. Data in- 
volving the interac tioHj, squared, and cubed terms did indicate, 
however^ that the relationships between these variables and 
achievement may be more complicated than we had expected based 
on reana lysis of the New York data. 

Exploring these relationships? we found that at least two of our 
census variables seemed to make a contribution in accounting for 
achievement variance in a direction oppos i te to that we had pre- 
dicted. These two var i ab I es v;ere Per Ce nt of Occupied Units 
with Female-Head F'a mi 1 ies (PCFHEO - Tabfe 1, #1^) and Per Cent 
of Occupied Housing Units with 1.51 or Mo re Persons Per Room x 
Per Cent of Occup ied Units with Fema le Headed Families (PC 1 51 x 
PCFHED - Table Z, t^M) . Even ^wharr account was taken through 
regression analysis or the four census variables shown in 
Table 4, in separate equations these two variables contributed 
from two-to-six per cent, more variance and had positive regres- 
sion coefficients which were significant at or beyond the .01 
level regardless of the grade level {istj, hth^ or 6th) or type 
of achievement score (Q2 or Q3) . 

This finding may be entirely spurious in that It may be caused 
either by mul ticol 1 i near i ty or by a few outlying schools which 
for some reason have unexpectedly high or low achievement or are 
mis-class if led In terms of the census data. On the other hand 
it also may mean that other background characteristics being 
equal, schools In which there is a high percentage of female- 
headed families and/or a high density of persons per room In 
such families may have si i ghtl y^^hi gher achievement than schools 
with opposite characteristics. Since preliminary analysis 



Unfortunately we have no direct measure of poverty to test this 
hypothesis more directly. We hope to explore this issue further, 
in subsequent analyses with Third and Fourth Count data. 

9 

The term "mul ticol linear i t/' raters to a situation in which there 
is high Intercorrelat ion among independent variables.. As has 
been shown by Gordon, such variables have unstable regression 
coefficients and sometimes produce spurious reversals of sign in 
a regression analysis which are not reproducible even in a second 
sample from the same popu1ationi„ (See Robert A. Gordon, "issues 
'H MuJ^tiple Regress ion 9" The Amer i can Jou r na 1 of Soc i o 1 ogy > v. 73 
, /I968/, 596) However the Fact that we find these reversals at 
three different grade levels and \n a variety of regression equa- 
tions using differing census variables leaves open the possibil- 
ity that the finding may r^ot be eritirely spurious. 

Such a pattern theoretically could occur if public housing pro- 
jects in poverty areas had higher pe.rcentages of female-headed 
families and also slightly less social disorganization or slight- 
ly more effective schoo'!s thaa is true in the surrounding blocks. 
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indicated that; si'.T'Maf' *^re.:-:is c;>:i>ied o/r.ocva rhe s'jb-sarnpl e of black 
schools (v-'hL=:r'e the pe'\':.er]rage'. ov Tcfi-'c? i e-'-headed families was great- 
er than in the r.or:al sarrplej. we- i d&d to explore the issue 
further by adding these two veriebles ::o regression equations In- 
cluding the three var'iables (PCOwrvi, PC6PER, and PCLACK) previous- 
ly Identified as beir^g \ ndt.per'.de'-i] y associat'.ed with achievement 
in this sub-sample (Table. 6), 

The resul ts of these regress io-r ori^a ly^es showed that Per Cent oF 
Occupied Hous ing Unjig Wfi:h 1.51 or Horc^ Persor^ s Per Room x Per - 
cent of Occupied Un i ts Wi th ^'^i^^c^ ! Hg^aded F-a^ri^] wa s neither 
significantly related no ar.hj eve.^jer^L rior added to the prediction 
of achievement levels wi rh J.he ocher variables coiTtrol 1 ed, and 
Per Cent of O ccupi ed ll/nt s wi th F-e/raie Head r'omiljes_ ( P C F H E D ) 
added only a few perce-Ttage poi 'iti in account ing for variance in 
achievement levels in the si;b- sair^pl e of black schools. For 
example, PCFHE:D added oi::ly cm pc" cer^t \n accounting for the 
variance in Q.3 achieverner^t sco^'es ai the sixth grade level when 
entered Into a regressior^ equaticr: ro! ? owing PCOWNs, PC6PER, and 
PCLACK, Because this result coui'd have, been due to the Influ- 
ence of inaccuri'te daia o-^j one two scihoois and/or to the 
spurious effects of mul i:t coll ir-.e^r ity- vie. conclude that the 
analysis does not provide a:ry reai support for the possibility 
that percentage of ferns I e-headed fcfjiilfes may be positively as- 
sociated with ach ieveme'^c wKe.^ account ie: taken of other family 
and neighborhood variable-s hlghiy correlated v/i th ach i evement 
levels in the Chicago Pubii;: Schools. 

This conclusion was further supported by a plot of the achieve- 
ment residuals agairTsr. PCFHEO. This plot showed that the three 
schools which had the highest percen-iage of separated females 
in their neighborhoods' a i so sco.r-ed f ro;^ two to twelve points 
less than predicted on ach i eveme;: t . Th i 'resiii« t makes It unlikely 
that the true relatioashi'p betweer^ PCFliGD and achievement Is 
positive In our sample of fifty b !ack school s , 

Student Body Rac e oad tthnSr, \ t:y his P^'edjctjng Achievem ent 

As mentioned above, the data do r^ot a! low us to determine with 
any degree of certainty whether or oot achievement scores among 
the schools In our sample are improved by racial ariid/or socio- 
economic Integratior!) of their' sti^'dent bodies, Though we cannot 
use our data to answer thi$ ?rT3port:ar;t question, i t may be of some 
interest to consider whet>»er rare and e:thi"uci ry corjtr ibute to 
the prediction of achieveme^a; whe^'^ accour^t is taken of the census 
variables we have i dent i ried as bei-'ig cioseJy related to readi- 
ness scores: I rs the fi rst 'grade and achi'e.vement in the l ater 
grades . 



T^e three schoocs b«d perce;rd:oges approximcitely fifty per cent 
higher thari! the f^ext highest schooL 



To do this, Table 7 shows data or-; the ^eJ at i onsh i p betvvfeen 0.3 
achievement at the sixth grade end \'ariab-le5 denoting four of 
the major racial and ethnic groups in the Chicago public schools: 
Caucasian (non-Span i sh-speaki ng) ; African; Mexican; and Puerto 
Rican. The. 'table shows the increased percentage of variance ac- 
counted for and data on the regression coeff icientf. when each 
of the four racial -census variables is added separately to the 
regression equation including the four census variables shown 
in Table 

TABLE 7. Contribution to Variance Explained in Q.3 
Sixth Grade Scores and Regression Coefficients of 
Four Racial -Ethnic Variables Added Separately to 
Equation Including Four Best Census" Vari abl es- 



Var iabl e 
Added 


1 ncreasa 
in R 


1 


Regress ion 
Coef f icienit 


Standa rd 
E' r ro r 


' !2 


PCCAUC 


.050 


28.9 (<.001) 


.178 


• 033 


28.922 (<;001) 


PCAFRI 


.029 


15.2 (^.001). 


-.1^3 


.037 


14.907 (<.001) 


PCMEX 


.00k 


1.9 (<.25) 


-.103 


.078 


1.9503(<.15) 


PCPUER 


.006 


2.8 (<,10) 


-.153 


.09^ 


2.669 {<.15) 


"The 


four census variables 


are shown i n 


Table k. 


See Table k 



footnotes . 
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The pattern in Table 7 i nd icates that per cent v^hite (exclud- 
ing Span i sh»speaki ng background) i s pos i t i vel y and significantly 
related to ach i evement^ per cent black is negatively and signifi- 
cantly related to achievement, snd per cent Mexican and Puerto 
Rican may be slightly related to achievement in a negat i ve d i rec- 
tion, when account is taken of socioeconomic background as mea- 
sured by the four census variables. 

When s imi lar tables were constrijcted using fourth and sixth grade 
0.2 scores and fourth grade Q.3 scoreSy essentially the same pat- 
tern emerged except that per cent Puerto Rican was significantly 
related (p^j;^. 05) to achievement usi?ig,Q2 scores and per cent black 
was not s ign if I cant 1 y related to achievement using Q2 sixth grade 
scores . ' ■ . . .. 

In interpreting these dataj i t should be kept: in mind that the 
range of scores on per cent Mexican and per cent Puerto Rican 
was considerably less than on per cer-'t white and per cent 
black. That is ^ many more schools had no Mexican and/or Puerto 



Rican students than had no black and/or white students. It is 

possible that the former two variables would have been more 
clearly related to achievement if Mexican and Puerto Rican stu-- 
dents had been represented among more of the schools in the sam- 
ple. 

Even so, however, the data suggest that adding variables showing 
the respective percentages of minority groups (i.e., black, Mexi- 
can, Puerto Rican) to an equation including the four census vari- 
ables from Table k does not contribute a great deal in accounting 
for variation in school achievement scores in the Chicago PuMic 
Schools: the percentage of additional variance accounted for 
ranges from a low of almost zero to a high of about five of six 
points, and even the latter figure certainly reflects to some 
extent the rf I uence of other i ntercorrel ated variabl-^s denot- 
ing school cha '"acte r i s t ics and additional census variables. In 
view of the political problems involved in allocating compensa*- 
tory education funds on the basis of race or ethnicity, this 
finding in turn suggests that it would be about as satisfactory 
to take account only of socioeconomic background variables as 
to include variables directly denoting minority racial or eth- 
nic status. Just as it would be useful for educators to help 
the public understand that socioeconomi c segregation rather than 
racial segregation per se appears to be the more impcp^tant fac- 
tor in depressing achievement in the public schools, 
emphasizing socioeconomic considerations in the allocation of 
compensatory educat ion funds migh t reduce the tendency for peo- 
ple to confuse race or ethnicity with social class in consider- 
ing ways to improve achievement levels in urban schools. 

Feasibility of Using Census Data f or Allocating Cor/pensatory 
Educat i on Funds 



The main object of this study was to determine whether census 
data not directly denoting race or ethnicity in school neighbor- 
hoods could be used relatively easily to account for 70 per 
cent or more of the grade-level achievement scores among the 
public schools of a big city. This goal was achieved when it 
was found that only four variables (Percent of Females Sepa- 
rated; Per Cent of Families Which Lack One or More Plumbing 
Facilities; Per Cent Owner Occupied of Total Occupied Housing 
Units; and Per Cent of Units with 6 Persons or More) accounted 
for 65 to 75% of the variance in grade-level averages no mat- 
ter whether fourth- or sixth-grade scores and Q2 or Q3 scores 
were used as the dependent variable. 




1 2 

See James S . Co) eman ejt aj_. , 0£. c i t . , and Alan B. Wilson, 
The Consequences of Segregation (Berkel ey: Glendessa ry, 
1969). 
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One reason why there Is v^I despread Interest In thts type of 
study is because of the possibility that census data fnight be 
used to allocate funds to Improve educational opportunities 
for students whose socioeconomic background makes them educa- 
tionally disadvantaged in most existing public school systems. 
At present, for example, federal funds for compensatory edu- 
cation under Titl e I of the Elementary and Secondary Education 
Act are allocated according to and must be expended on students 
whose families have incomes be 1 ow of f i c i a 1 ! y-des i gnated poverty 
levels. Many educators consider this procedure undes i rab 1 e and 
even counterproductive because it singles out individual stu- 
dents who tend to feeT st i gmat i zed by the poverty designation 
and also because it requires a great deal of possibly inaccu- 
rate and burdensome paperwork to collect income and related 
information on every student. Eas i 1 y^-col 1 ected census informa- 
tion might serve equally or better in allocating funds for com- 
pensatory education than do the cumbersome and questionable 
procedures now in use. 

Before concluding, a few cautions also are in order for other 
researchers who may wish to replicate our findings elsewhere: 

1. We made a definite attempt to omit schools from our sample 
if we had strong reasons to believe that a school differed sub- 
stantially from its neighborhood. For example, we did not use 
schools along the lake shore where there are expensive, high- 
rise apartment developments with families that typically have 
no school-age children. This phenomena probably should be 
taken into account in other cities.' 

2, We did not include elementary schools in our sample unless 
they had all the grades from one through six. It is possible 
that inclusion of "lower-grade" centers or other organizational 
variants might have modified our results somewhat. 

As usual in an exploratory study of this type, there are several 
additional! questions which would have to be answered by addi- 
tional research before an adequatel y- i nformed dec i s i on coul d be 
made about the point at issue. Among these are the following: 

1. Does the "best"' set of census variables (Table k) we iden- 
tified in the present study«~-or some equal 1 y-access i bl e set-- 
function with the same potency and stability In predicting 
achievement scores in other ci ties and other types of commun- 
ities? 

2. To what degree do 1970 census data lose utility In predict-^ 
ing achievement scores coi 1 ected three or five or eight years 
in the future as compared with the 1970-1971 achievement scores 
used in the present study? 



3. Do variables from the Fourth Count oF the Census, which in- 
cludes income and occupational data but by tracts rather than 
blocks, have equal or greater utility' In accounting for grade- 
level achievement scores as do the Third Count variables used 
in the present study? 

k. Do 1970 census data allow for as good or better classifica- 
tion of schools as do methods currently in use For determin- 
ing eligibility for federal funding under Title I of the Ele- 
mentary and Secondary Education Act?y That is, is the multiple 
correlation between the best set of^xensus variables and 
achievement as high or higher as the current correlation between 
achievement and school-level participation in Title I? 

5. What accounts for ,the appearance of a few highly discrepent 
schools in our sample? (A few "discrepant" schools have achieve- 
ment much higher or lower than predicted by the four-census- 
variable equation.) Do these schools have instructional pro- 
grams which for some reason are more or less effective than 
other schools? Do their staff members take particular pains 

to "teach" toward the tests? Alternately, is their student 
body composition for some reason much different from the neigh- 
borhood composition? If the latter explanation is correct, 
how much would their elimination improve the explanatory power 
of the regression equation? 

6. Can the census data be used to identify different types 

of neighborhoods (i.e., in addition to the differences already 
considered in this paper)? If so, can predictions of achieve- 
ment be significantly improved by taking type of neighborhood 
into account? 

We hope to explore these questions in subsequent research uti- 
lizing 1970 census data to .determine how useful easily-accessible' 
Information on urban neighborhoods may be for "explaining" dif- 
ferences in achievement levels among public schools and for re- 
lated "purposes such as allocating special funds to compensate 
for the d i sadvantaged background of many students in low- 
achieving schools. 




APPENDIX A 



Per Cent of Additional Variance In Sixth Grade Q.2 
and 0.3 Scores Accounted for by Selected Census 
Variables Entered Separately In Forced-Order 
Equations Following the Four Best Census 
Variables Identified In TABLE k. 



Var iabl e 

PCLACK (Per cent of Popula- 
tion in Units Lacking 1 or 
More Plumbing Facilities 
and with 1*01 or More Per- 
sons- Per Room) 

PCLACK Squared ' 

PCFHED (Per cent of Occupied 
Units with Female Head Families) 



Percent of Addl- 
t i ona 1 Var i ance 
Us i nq Q.2 Scores 

.001 



PCNEG (Per cent Negro) 
PC15l/x PCFHED 



,010 
. 020 'V 



PC151 (Per cent of Occupied Housing .00^ 
Units 1.51 or More Persons Per Room) 



. 0^1 

.0^3-' 



Percent of Addi- 
tional Variance 
Us inq 0.3 Scores 

.000 



.005 
. 029- 

.002 

.022 
. O^^'V 



Pos I t i ve regress i on coefficient 



